Q67454 

09/993,511 Filed: 1 1/27/200 \ 

Kazumasa KOKURA, et al. 
CARGO HANDLING VEHICLE 



1/25 



FIG. 1 



100 (200) 



53 



Q67454 

09/993,51 1 Filed: 1 1/27/2001 

Kazumasa KOKURA, et ah 
CARGO HANDLING VEHICLE 

2/25 



FIG. 2 




Q67454 

09/993,511 Filed: 11/27/2001 

Kazumasa KOKURA, et al. 
CARGO HANDLING VEHICLE 



3/25 



FIG. 3 



MODE SWITCHING 
SWITCH 



CENTER-OF-TURN 
SELECTING SWITCH 




13 



CONTROLLER 



DRIVING WHEEL 
ANGLE SENSOR 



FORK ARM POSITION 
DETECTING 
POTENTIOMETER 



DISPLAY PANEL 



ROAD WHEEL 
STEERING MOTOR 
(RIGHT) 



ROAD WHEEL ANGLE 
SENSOR (RIGHT) 



ROAD WHEEL 
STEERING MOTOR 
(LEFT) 



ROAD WHEEL ANGLE 
SENSOR (LEFT) 



INFORMATION 
DEVICE 



Q67454 

09/993,511 Filed: 11/27/2001 

Kazumasa KOKURA, et al. 
CARGO HANDLING VEHICLE 



4/25 



FIG. 4 



14 



25 



(5 



RUNNING MODE 



TURNING MODE 



s 



FIG. 5 



14 




TRANSVERSE 
MOVEMENT DIAGONAL 
MOVEMENT 




LEFT RIGHT 



SMALL 
TURN 



PARALLEL 
MOVEMENT 



STANDARD 




26 



Q67454 

09/993,51 1 Filed: 1 1/27/2001 

Kazumasa KOKURA, et al. 
CARGO HANDLING VEHICLE 



5/25 



FIG. 6 




21a 




28 



CENTER OF TURN 



UNLOADING 



LEFT CENTER RIGHT 



yj 



STACKING 



STANDARD 



XI 








rl h 









FIG. 7 



25 



UNLOADING LEFT MODE 
TURN STEERING WHEEL 



OK 



-31 



FIG. 8 




Q67454 

09/993,511 Filed: 11/27/2001 

Kazumasa KOKURA, et al. 
CARGO HANDLING VEHICLE 



6/25 



FIG. 9 



( START ) 



S1 



DEPRESS MODE SWITCHING SWITCH 



S2 _ 

TURNING 
MODE HAS BEEN DEPRESSED 

9 



RUNNING MODE 



ru 
ru 



YES 



S3- 



DISPLAY TURNING MODE SCREEN 



S4 



DEPRESS CENTER-OF-TURN SELECTING SWITCH | 



S5 



1 



DETERMINE CENTER OF TURN 



S6 



DISPUY STEERING WHEEL OPERATION GUIDE 



S7 



TURN STEERING WHEEL TO TURN DRIVING WHEEL | 



S8 



DRIVING 
WHEEL HAS TURNED TO SET 
POSITION? 

YES 



S9 



TURN ROAD WHEELS TO SET POSITIONS 



S10 



DISPLAY MODE SETTING COMPLETION SCREEN 



( END ) 



Q67454 

09/993,511 Filed: 11/27/2001 

Kazumasa KOKLFRA, et al. 
CARGO HANDLING VEHICLE 



7/25 





Q67454 

09/993,51 1 Filed: 11/27/2001 

Kazumasa KOKURA, et al. 
CARGO HANDLING VEHICLE 



8/25 




Q67454 

09/993,511 Filed: 11/27/2001 

Kazumasa KOKURA, et al. 
CARGO HANDLING VEHICLE 



9/25 




Q67454 

09/993,511 Filed: 11/27/2001 

Kazumasa KOKURA, et al. 
CARGO HANDLING VEHICLE 



10/25 



FIG. 14 



( START ) 



S1 



DEPRESS MODE SWITCHING SWITCH 



S2 _ 

TURNING 
MODE HAS BEEN DEPRESSED 

? 

yes" 



S3 



DISPLAY TURNING MODE SCREEN 



S4 



DEPRESS CENTER-OF-TURN SELECTING SWITCH 



S5 



DETERMINE CENTER OF TURN 



S8a 

S9- 



TURN DRIVING WHEEL TO SET POSITION 



TURN ROAD WHEELS TO SET POSITIONS 



S10- 



DISPLAY MODE SETTING COMPLETION SCREEN 



Q67454 

09/993,511 Filed: 11/27/2001 

Kazumasa KOICURA, et al. 
CARGO HANDLING VEHICLE 



11/25 



FIG. 15 



( START ) 



S21 



DEPRESS MODE SWITCHING SWITCH 



S25 



DETERMINE CENTER 
OF LEFT TURN 



S27- 
S28- 




RUNNING MODE 







DETERMINE CENTER 
OF RIGHT TURN 



S26 



TURN DRIVING WHEEL TO SET POSITION 



TURN ROAD WHEELS TO SET POSITIO NS 

u 



S29- 



DISPLAY MODE SETTING COMPLETION SCREEN 



Q67454 

09/993,51 1 Filed: 1 1/27/2001 

Kazumasa KOKURA, et al. 
CARGO HANDLING VEHICLE 



12/25 



FIG. 16A 



B- 
2b- 



-A 
-2a 



FIG. 16B 



B- 



2b- 




-A 
-2a 



Q67454 

09/993,511 Filed: 11/27/2001 

Kazumasa KOKURA, et al. 
CARGO HANDLING VEHICLE 



13/25 



FIG. 17 

( START ) 



S31 



TURN BODY 



S32 



JURN HAS BEEN COMPLETED? 
YES 



S33- 



UNLOAD CARGO 



S34 



UNLOADING 
CARGO HAS BEEN COMPLETED 
? 



YES 



S35 



OPERATION 
MODE HAS BEEN SWITCHED BACK TO 
RUNNING MODE? 



YES 



S36- 



PROHIBIT RUNNING 



S37— RECOVER EACH WHEEL IN STRAIGHT 




S39 



S40- 



INFORM THAT RUNNING IS READY 



PERFORM RUNNING OPERATION 



S41 



RUN BODY 



;r 

( END ) 



Q67454 

09/993,5 1 1 Filed: 1 1/27/2001 

Kazumasa K.OKURA, et al. 
CARGO HANDLING VEHICLE 



14/25 



FIG. 18 



MODE SWITCHING 
SWITCH 



STACKING MODE 
SWITCH 




DRIVING WHEEL 
ANGLE SENSOR 



FORK ARM POSITION 
DETECTING 
POTENTIOMETER 



13 



DISPLAY PANEL 



CONTROLLER 



ROAD WHEEL 
STEERING MOTOR 
(RIGHT) 



ROAD WHEEL ANGLE 
SENSOR (RIGHT) 



ROAD WHEEL 
STEERING MOTOR 
(LEFT) 



ROAD WHEEL ANGLE 
SENSOR (LEFT) 



INFORMATION 
DEVICE 



Q67454 

09/993,511 Filed: 11/27/2001 

Kazumasa KOKURA, et a!. 
CARGO HANDLING VEHICLE 



15/25 



FIG. 19 



25 



STACKING MODE 
TURN STEERING WHEEL 



OK 



FIG. 20 



25 



L_J 
^ 



35 



STACKING 



34 



Q67454 

09/993,51 1 Filed: 1 1/27/2001 

Kazumasa KOKURA, et ah 
CARGO HANDLING VEHICLE 



16/25 



FIG. 21 



S1 




S3- 
S4 — 
S5 



DISPLAY TURNING MODE SCREEN | 



DEPRESS STACKING MODE SWITCH 



DETERMINE CENTER OF TURN 



S6 



DISPLAY STEERING WHEEL OPERATION GUIDE 



S7 



TURN STEERING WHEEL TO TURN DRIVING WHEEL 



S10 




( END ) 



Q67454 

09/993,511 Filed: 11/27/2001 

Kazumasa KOKURA, et al. 
CARGO HANDLING VEHICLE 



17/25 



r 



41 



/ 



41 40b 



FIG. 22 < 



09/993,511 Filed: 11/27/2001 

Kazumasa KOK.URA, et al. 
CARGO HANDLING VEHICLE 



18/25 



FIG. 23 



41 40a 
; — 40b 




,41 



7r-2a 



FIG. 24 



41 40a 

; ~ T 40b 




Q67454 

09/993,5 1 1 Filed: 1 1/27/200J 

Kazumasa KOKURA, et al. 
CARGO HANDLING VEHICLE 



19/25 





Q67454 

09/993,511 Filed: 1 1/27/2001 

Kazumasa KOKURA, et al. 
CARGO HANDLING VEHICLE 

20/25 




41 



41 



r 



FIG. 27B < 




Q67454 

09/993,511 Filed: 11/27/2001 

Kazumasa KOKURA, et al. 
CARGO HANDLING VEHICLE 



21/25 



FIG. 28 



C3 



U1 



-==pr 



: — E 



( START ) 

I 

S1 — [ DEPRESS MODE SWITCHING SWITCH | 

S2 

TURNING 
MODE HAS BEEN DEPRESSED 

? 

YES* 



S3 



DISPLAY TURNING MODE SCREEN 



S4 



DEPRESS STACKING MODE SWITCH 



S5 



DETERMINE CENTER OF TURN 



S8a- 
S9- 



TURN DRIVING WHEEL TO SET POSITION 



TURN ROAD WHEELS TO SET POSITIONS 



S10 



I 



DISPLAY MODE SETTING COMPLETION SCREEN 



RUNNING MODE 





( END ) 



Q67454 

09/993,51 1 Filed: 1 1/27/2001 

Kazumasa KOKURA, et aL 
CARGO HANDLING VEHICLE 



22/25 



FIG. 29A 



if* 



M 

3 




FIG:29B 




Q67454 

09/993,51 1 Filed: 1 1/27/2001 

Kazumasa KOKURA, et al. 
CARGO HANDLING VEHICLE 



23/25 



FIG. 30 

( START ) 




yes] 






r 




STACK PALLET 





S34 



STACKING 
.PALLET HAS BEEN COMPLETED 




S37 



RECOVER EACH WHEEL IN STRAIGHT 




INFORM THAT RUNNING IS READY 



PERFORM RUNNING OPERATION 



S41 



RUN BODY 



Q67454 

09/993,5 1 1 Filed: 1 1/27/2001 

Kazumasa KOKURA, et al. 
CARGO HANDLING VEHICLE 

24/25 




FIG. 31B 



41 



2b- 



41 



- - 40a 
—40b 
-2a 



,100 



Q67454 

09/993,511 Filed: 11/27/2001 

Kazumasa KOKURA, et al. 
CARGO HANDLING VEHICLE 



25/25 



FIG. 32 



40 



